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09968411 BIOSIS NO. : 199598423329 

Genetic polymorphism of cereals revealed by PCR with random 
primers . 

AUTHOR: Sivolap Yu M; Kalendar* P N; Chebotar S B 

AUTHOR ADDRESS: Plant Breed. Genet. Inst., Ukr. Acad. Agrar. Sci . , Odessa 
**Ukraine 

JOURNAL: Tsitologiya i Genetika 28 (6) :p54-61 1994 

ISSN: 0564-3783 

DOCUMENT TYPE: Article 

RECORD TYPE : Abstract 

LANGUAGE: Russian; Non-English 

SUMMARY LANGUAGE : Russian; Ukrainian; English 

ABSTRACT : Polymerase chain reaction of DNA amplification with 

the use of random primers is a new approach in investigations of 
genome specificity. Nucleotide sequences that showed polymorphism in 
RFLP analysis were used as primers. Optimal temperature 

conditions and Mg-2 + concentrations were determined for studying inter- 
and intraspecif ic DNA polymorphism in the most important cereals. 



14/7/2 (Item 2 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
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09499521 BIOSIS NO. : 199497507891 

Phyiogenetic analysis of organellar DNA sequences in the Andropogoneae : 
Saccharinae. 

AUTHOR: Al-Janabi S M; McClelland M; Petersen C; Sobral B W S (a) 

AUTHOR ADDRESS: ( a ) Calif ornia Inst. Biological Res., 11099 North Torrey 

Pines Road, Suite 300, La Jolla CA 92037**USA 
JOURNAL : Theoretical and Applied Genetics 88 (8):p933-944 1994 
ISSN: 0040-5752 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: To study the phylogenetics of sugarcane (Saccharum officinarum 
L.) and its relatives we sequenced four loci on cytoplasmic genomes (two 
chloroplast and two mitochondrial) and analyzed mitochondrial RFLPs 
generated using probes for COXI, COXII, COXIII. Cob, 18S+5S, 26S, ATPase 
6, ATPase 9, and ATPase alpha (D'Hont et al . 1993). Approximately 650 hp 
of DNA in the intergenic spacer region between rbcL and atpB and 
approximately 150 hp from the chloroplast 16S rDNA through the intergenic 
spacer region tRNA-val gene were sequenced. In the mitochondrial genome, 
part of the 18S rRNA gene and approximately 150 bp from the 18S gene 3* 
end, through an intergenic spacer region, to the 5s rRNA gene were 
sequenced. No polymorphisms were observed between maize, sorghum, and 
T Saccharum complex' members for the mitochondrial 18S internal region or 
for the intergenic tRNA-val chloroplast locus. Two polymorphisms 
(insertion-deletion events, indels) were observed within the 18S-5S 



mitochondrial locus, which separated the accessions into three groups: 
one containing all of the Erianthus, Eccoilopus, Imperata, Sorghum, and 1 
Miscanthus species; a second containing Saccharum species, Narenga 
porphyrocoma, Scierostachya fusca, and 1 presumably hybrid Miscanthus sp . 
from New Guinea; and a third containing maize. Eighteen accessions were 
sequenced for the intergenic region between rbcL and atpB, which was the 
most polymorphic of the regions studied and contained 52 site mutations 
and 52 indels. across all taxa. Within the Saccharum complex, at most 7 
site mutations and 16 indels were informative. The maternal lineage of 
Erianthus/Eccoilopus was nearly as divergent from the remaining Saccharum 
complex members as it was from sorghum, in agreement with a previous 
study. Sequences from the rbcL-atpB spacer were aligned with GENBANK 
sequences for wheat, rice, barley, and maize, which were used as 
outgroups in phylogenetic analyses. To determine whether limited 
intra-cornplex variability was caused by under sampling of taxa, we used 
seven restriction enzymes to digest the PCR-amplif ied rbcL-atpB 
spacer of an additional 36 accessions within the Saccharum complex. This 
analysis revealed ten restriction sites (none informative) and eight 
length variants (four informative) . The small amount of variation present 
in the organellar DNAs of this polyploid complex suggests that either the 
complex is very young or that rates of evolution between the Saccharum 
complex and outgroup taxa are different. Other phylogenetic information 
will be required to resolve systematic relationships within the complex. 
Finally, no variation was observed in commercial sugarcane varieties, 
implying, a world-wide cytoplasmic monoculture for this crop. 
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09395533 BIOSIS NO. : 199497403903 

PCK analysis of genes encoding allelic variants of 

high-molecular-weight glutenin subunits at the Glu-Dl locus. 
AUTHOR: D'Ovidio R(a); Porceddu E; Lafiandra D 

AUTHOR ADDRESS: (a) Dip. Agrobiol . Agrochim. , Univ. della Tuscia, Via S. 

Camillo de Lellis, O1100 Viterbo**Italy 
JOURNAL: Theoretical and Applied Genetics 88 (2) :pl75-180 1994 
ISSN: 0040-5752 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE; English 

ABSTRACT: Genes encoding high-molecular-weight (HMO glutenin subunits, 
present in bread-wheat lines and cultivars, were studied by 
RFLP (restriction fragment length polymorphism) and PCR ( 
polymerase chain reaction) analyses. In particular, allelic 
subunits of the xor y-type, encoded at the Glu-Dl locus present on the 
long arm of chromosome ID, were investigated. The variation in size, 
observed in different allelic subunits, is mainly due to variation in the 
length of the central repetitive domain, typical of these proteins. 
Deletions or duplications, probably caused by unequal crossing-over, have 
given rise to the size heterogeneity currently observed. The possibility 
of using the PCR technique for a detailed analysis of HMW glutenin 
genes in order to obtain a more accurate estimation of the molecular 
weight of their encoded subunits, and the detection of unexpressed genes, 
is also described. 
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Extraordinarily polymorphic microsatellite DNA in barley: Species 
diversity, chromosomal locations, and population dynamics. 



AUTHOR: Maroof M A Saghai(a); Biyashev R M; Yang G P; Zhang Q; Allard R W 
AUTHOR ADDRESS: (a) Dep. Crop Soil Environmental Sci., Virginia Polytechnic 

Inst. State Univ., Blacksburg, VA 24061**USA 
JOURNAL: Proceedings of the National Academy of Sciences of the United 
States of America 91 ( 12 ) :p5466-5470 1994 
ISSN: 0027-8424 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: This study was undertaken to assess the extent of genetic 
variation in barley simple sequence repeats (SSRs) and to study the 
evolutionary dynamics of SSR alleles. SSR polymorphisms were resolved by 
the polymerase chain reaction with four pairs of 
primers. In total, 71 variants were observed in a sample of 2 07 
accessions of wild and cultivated barley. Analyses of wheat-barley 
addition lines and barley doubled haploids identified these variants 
(alleles) with four loci, each located on a different chromosome. The 
numbers of alleles detected at a locus corresponded to the number of 
nucleotide repeats in the microsatellite sequences. The numbers of 
alleles at two loci were 28 and 37/ to our knowledge these are the 
largest numbers of alleles for single Mendelian loci reported in plants* 
Three alleles were resolved by each of the other two loci. Allelic 
diversity was greater in wild than in cultivated barley and surveys of 
two generations (F-8 and F-53) of Composite Cross II, an experimental 
population of cultivated barley, showed that few of the alleles present 
in the 28 parents survived into generation F-53, whereas some infrequent 
alleles reached high frequencies. Such changes in frequency indicate that 
the chromosomal segments marked by the SSR alleles are under the 
influence of natural selection. The SSR variants allow specific DNA 
sequences to be followed through generations. Thus, the great resolving 
power of SSR assays may provide clues regarding the precise targets of 
natural and man-directed selection. 
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09311099 BIOSIS NO.: 199497319469 

Identification and localization of molecular markers linked to the Lr9 leaf 

rust resistance gene of wheat. 
AUTHOR: Schachermayr G; Siedler H; Gale M D; Winzeler H; Winzeler M; Keller 

B(a) 

AUTHOR ADDRESS: (a) Dep. Plant Breeding, Swiss Federal Res. Stn. Agronomy, 

Zurich-Reckenholz, Reckenholzstr . 191, Zu**Switzerland 
JOURNAL: Theoretical and Applied Genetics 88 (1) :pll0~115 1994 
ISSN: 0040-5752 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Near-isogenic lines (NILS ) for the leaf rust resistance gene Lr9 
were screened for polymorphisms at the molecular level. RAPD (random 
amplified polymorphic DNA) primers as well as RFLP 

(restriction fragment length polymorphism) markers were used. Out of 395 

RAPD primer, tested, three showed polymorphisms between NILs, i.e., 

an additional band was found in resistant lines. One of these polymorphic 

bands was cloned and sequenced. Specific primers were synthesized, 

and after amplification only resistant lines showed an amplified product. 

Thus, these primers define a sequence-tagged site that is specific 

for the translocated fragment carrying the Lr9 gene. A cross between a 

resistant NIL and the spelt (Triticum spelta) variety 1 Oberkulmer ' was 

made, and F-2 plants were analyzed for genetic linkage. All three 

polymorphisms detected by the PCR (polymerase chain 

reaction) and one RFLP marker (cMWG684) showed complete linkage to 



the Lr-9 gene in 156 and 133 plants analyzed, respectively. A second 
RFLP marker (PSR546) was closely linked (8 +- 2.4 cM) to the Lr-9 
gene and the other four DNA markers. As this marker maps to the distal 
part of the long arm of chromosome 6B of wheat, Lr9 and the other 
DNA markers also map to the distal region of 6BL. All three PCR 
markers detected the Lr9 gene in independently derived breeding lines and 
varieties, thus proving their general applicability in wheat 
breeding programs. 
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09266937 BIOSIS NO . : 199497275307 

RFLP markers linked to the durable stem rust resistance gene Rpgl in 
barley. 

AUTHOR: Kilian A(a) ; Steffenson B J; Maroof M A Saghai; Kleinhofs A(a) 
AUTHOR ADDRESS: (a) Dep. Crop Soil Sci . Genet. Cell Biol., Wash. State 

Univ., Pullman, WA 99164**USA 
JOURNAL: Molecular Plant-Microbe Interactions 7 (2) :p298-301 1994 
ISSN: 0894-0282 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The gene, Rpgl, conferring stable resistance in barley to the 
wheat stem rust pathogen (Puccinia graminis f. sp. tritici) was 
mapped using two doubled haploid populations, Rpgl mapped to the extreme 
subteleomeric region of barley chromosome IP 0,3 and 1.1 cM proximal from 
the molecular markers ABG704 and plastocyanin (Pic), respectively, and 
2.2 cM distal from MWG036B. The closest marker, ABG704, was sequenced and 
PCR-based markers were developed. 
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09210537 BIOSIS NO.: 199497218907 

Identification of fungi in the Gaeumannomyces-Phialophora complex by 

RFLPs of PCR-amplified ribosomal DNAs . 
AUTHOR: Ward E(a); Akrofi A Y 

AUTHOR ADDRESS: (a) Plant Pathology Dep., AFRC Inst. Arable Crops Res., 

Rothamsted Experimental Station,, Harpenden, **UK 
JOURNAL: Mycological Research 98 (2) :p219-224 1994 
ISSN: 0953-7562 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The polymerase chain reaction (PCR) was used to 

amplify ribosomal internal transcribed spacer and 5.8S DNA from isolates 
of Gaeumannomyces graminis, Phialophora graminicola and other 
root-infecting fungi, isolated mostly from cereals and grasses. Different 
restriction enzymes were used to digest these amplified rDNAs to find 
polymorphisms useful in identification. Most of the enzymes tested were 
useful for discriminating between G. graminis and P. graminicola, and 
three enzymes (Dde I, Hae III and Hha I) could be used to distinguish 
between the varieties of G. graminis (tritici, avenae and graminis) . 
However, a few atypical isolates gave intermediate RFLP patterns. 
The method was found to discriminate between Gaeumannomyces-Phialophora 
fungi and other organisms and identify G. graminis var. tritici and P. 
graminicola on infected wheat roots. The approach is a useful 
addition to the techniques available for the identification of fungi in 
the Gaeumannomyces-Phialophora complex. 
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^iS^SfS^ii Ratification of t h e DNA 

AuSoRfHenrion Benedicte; Chevalier Gerard; Martin Francis (a) ^ 
AUTHOR ADDRESS : (a)Equipe de Microbiol. Forest lere, ins 
Recherche Agron., Cent. de Rech de Nancy "-France 
JOURNAL: Mycological Research 98 (l).p^/ «^ 
ISSN: 0953-7562 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

iiiuciycn ^ , , , chain reaction PCR) 

Tuber was examined by polymerase cnain j. cam,*) 

mycelium, ectomycorrhiza and fruit bodies of a exca ^ atum , T . 

SESSSSSSSs.-- 

fingerprinting of ectomycorrhizas in ecosystems. 
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EvaJuattn of "sequence-tagged-site" PCR products as molecular 
markers in wheat. Magyar G M 

<a^'. E£ S£ *»t,n. State Univ., Bo Z e„a n , « 

59717**USA 1994 
JOURNAL: Theoretical and Applied Genetics 87 (7).p789 794 19^4 

ISSN: 0040-5752 
DOCUMENT TYPE: Article 
RECORD TYPE : Abstract 
LANGUAGE: English 

nnqrpRACT' The iDolvmerase chain reaction (FCR) is an _ 
a?SactiJe tShSque for many genome mapping and characterization 

Itudy, we sequenced and designed primers from 22 wheat 

pSSr sets tested revealed polymorphisms among 20 hexaploid 
wheat genotypes when PCR products were digested with 



restriction enzymes. These results suggest that the STS~based PCR 
analysis will be useful for generation of informative molecular markers 
in hexaploid wheat. 



14/7/10 (Item 10 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2000 BIOSIS. All rts. reserv. 

09164445 BIOSIS NO. : 199497172815 

RAPD (random amplified polymorphic DNA) analysis based intervarietal 

genetic relationships among hexaploid wheats. 
AUTHOR: Joshi Chandrashekhar P; Nguyen Henry T(a) 

AUTHOR ADDRESS: (a) Plant Molecular Genetics Lab., Dep. Agronomy Horticulure 

Entomology, Mail Stop 2122, Texas Tech.**USA 
JOURNAL : Plant Science (Limerick) 93 (1-2) :p95~103 1993 
ISSN: 0168-9452 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The main objective of this study was to assess the extent of 
genetic diversity detected by RAPD (random amplified polymorphic DNA) 
technique among 15 varieties of common bread wheat (Triticum 
aestivum L.) . The slow development of genetic linkage maps of 
wheat using conventional molecular marker strategies is attributed 
to the limited number of RFLPs (restriction fragment length 
polymorphisms) between wheat genotypes. Recently, RAPDs have been 
observed between closely related genotypes in several other species. We 
have used a set of 40 single arbitrary primers (10-mers) for the 
PCR (polymerase chain reaction) -mediated amplification 
of random genomic DNA fragments from wheats. Eighty percent of the 
primers yielded distinct electrophoretic profiles which could be 
scored. Out of 109 amplified fragments, 71 (65%) were polymorphic in 
these wheat cultivars. These results have assisted in the 
development of a dendrogram suggesting genetic relationships among these 
genotypes. Moreover, most of the spring and winter wheats were clustered 
together in this dendrogram based on Jaccard ! s coefficients. These 
results will be useful in the identification of suitable parents for the 
development of a mapping population for tagging agronomically important 
traits in wheat. 



14/7/11 (Item 11 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2000 BIOSIS . All rts. reserv. 

09147130 BIOSIS NO. : 199497155500 

Differentiation of wheat streak mosaic virus isolates by PCR 

and RFLP analysis. 
AUTHOR: French Roy (a); Petrisko Jill E; Robertson Nancy L; Baenziger P 

Stephen 

AUTHOR ADDRESS: (a)USDA, ARS, Dep. Plant Pathol., University Nebraska, 

Lincoln, NE**USA 
JOURNAL: Phytopathology 83 (12):pl356 1993 

CONFERENCE/MEETING: Joint Meeting of the American Phytopathological Society 
and the Society of Nematologists on Plant Pathology Beyond 2000 Nashville, 
Tennessee, USA November 6-10, 1993 
ISSN: 0031-949X 
RECORD TYPE: Citation 
LANGUAGE: English 
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09116721 BIOSISNO.: 199497125091 

Cause of tall off -types in a semidwarf spring wheat. 
AUTHOR: Storlie E W; Talbert L E(a) 

AUTHOR ADDRESS: (a) Dep. Plant Soil Sci., Mont. State Univ., Bozeman, MT 
59717**USA 

JOURNAL: Crop Science 33 (6) :pll31-1135 1993 
ISSN: 0011-183X 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Tall off-types that occur in semidwarf wheat, Triticum 
aestivum L., cultivars may reduce grower acceptance and present 
problems in seed certification programs. Tall off-types occur in 
'Hi-Line' spring wheat at a frequency of 0.20%. Segregation 
analysis for height indicates HiLine contained the Rht~lRht~lrht-2rht-2 
genotype. Cytological analysis of selfed progeny of the tall off-types 
showed a high proportion of monosomic chromosome numbers , indicating that 
aneuploidy may be associated with the tall off-types. Further 
investigation involved the use of PCR (polymerase chain 
reaction) with primers designed from clones detecting restriction 
fragment length polymorphism (RFLP) at loci on homoeologous Group 
4, which contained height-reducing loci Rht-1 and Rht-2 . Three sets of 
primers were used to screen progeny of tall off-types from Hi-Line. 
The results of this screening indicate 20% of the offspring were 
nullisomic for chromosome 4B. Analysis of progeny using morphological and 
PCR based screening indicate that offspring of tall off-types were 
72% monosomic 4B: 8% disomic: 20% nullisomic 4B. Thus, cytological and 
molecular analysis reveal that Hi-Line tall off-types result from a 
monosomic 4B condition, which causes hemizygosity for Rht-1. Due to the 
random occurrence of monosomic 4B progeny from disomic semidwarf 
wheat/ our results suggest that tall off-types may be an inherent 
and unavoidable feature of semidwarf wheats with the genotype 
Rht-lRht-lrht-2rht~2 . 



14/7/13 (Item 13 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2000 BIOSIS. All rts. reserv, 

08947935 BIOSIS NO. : 199396099436 

RFLP mapping of the ym4 virus resistance gene in barley. 
AUTHOR: Graner A(a) ; Bauer E 

AUTHOR ADDRESS: (a) Inst. Resistance Genetic, Federal Biol. Research Centre 

Agric. Forestry, Graf -Seinsheim-Str . 23, ** Germany 
JOURMAL: Theoretical and Applied Genetics 86 (6) :p689-693 1993 
ISSN: 0040-5752 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: RFLP (restriction fragment length polymorphism) mapping of 

a recessive gene <ym4) conferring resistance to barley yellow mosaic and 
barley mild mosaic virus was performed using progeny of 86 F-l 
anther-derived doubled haploid lines. Two closely linked RFLP 
markers that flank the gene at a distance of 1.2 centiMorgans were 
identified. Using one of these markers (MWG10) we obtained a clear 
differentiation between resistant and susceptible German cultivars. An 
analysis of a series of unrelated barley lines with probe MWG10 did not 
reveal additional RFLP fragments. The use of this probe for both 
marker-assisted selection and the generation of a high-density map around 
the resistance locus is discussed. 



14/7/14 (Item 14 from file: 5) 
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08947934 BIOSIS NO. : 199396099435 

Pre-germination genotypic screening using PCR amplification of 
half-seeds . 

AUTHOR: Chunwongse J(a); Martin G B; Tanksley S D 

AUTHOR ADDRESS : (a) Dep. Plant Breeding Biometry, Cornell Univ., Ithaca, NY 
14853~1902**USA 

JOURNAL: Theoretical and Applied Genetics 86 (6) :p694-698 1993 
ISSN: 0040-5752 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: A simple and rapid PCR-based method has been developed for 

determining the genotype of seeds before germination. Single half-seeds 

of rice (Oryza sativa L.) and wheat (Triticum aestivum L. em. 

Thell.) were preincubated, without grinding, in an aqueous extraction 

buffer. The resulting supernatants were then used in polymerase 

chain reaction (PCR) with oligonucleotide primers 

corresponding to rice single-copy sequences or a wheat 

microsatellite repeat. PCR products of identical size were 

amplified using either the half-seed extract or DNA isolated from leaf 

tissue. The remnant half-seeds can be maintained in ordered arrays using 

microtiter plates allowing the recovery of selected genotypes. 

Pre-germination genotypic screening of seed populations as described in 

this report breeding and genetics studies. 



14/7/15 (Item 15 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
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08912125 BIOSIS NO.: 199396063626 

A cytogenetically based physical map of chromosome IB in common wheat 
AUTHOR: Kota R S; Gill K S; Gill B S(a); Endo T R 

AUTHOR ADDRESS: (a)Dep. Plant Pathol., Wheat Genet. Resource Cent., 

Throckmorton Hall, Kans. State Univ., Manhattan* *US A 
JOURNAL: Genome 36 (3) :p548-554 1993 
ISSN: 0831-2796 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

SUMMARY LANGUAGE: English; French 

ABSTRACT: We have constructed a cytogenetically based physical map of 
chromosome IB in common wheat by utilizing a total of 18 homozygous 
deletion stocks. It was possible to divide chromosome IB into 17 
subregions. Nineteen genetic markers are physically mapped to 
nine subregions of chromosome IB. Comparison of the cytological map of 
chromosome IB with an RFLF-based genetic linkage map of Triticum 
tauschii revealed that the linear order of the genetic 
markers was maintained between chromosome IB of hexaploid 
wheat and ID of T. tauschii. Striking differences were observed 
between the physical and genetic maps in relation to the relative 
distances between the genetic markers. The genetic 
markers clustered in the middle of the genetic map were physically 
located in the distal regions of both arms of chromosome IB. It is 
unclear whether the increased recombination in the distal regions of 
chromosome IB is due to specific regions of increased recombination or a 
more broadly distributed increase in recombination in the distal regions 
of Triticeae chromosomes. 
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08898555 BIOSIS NO. : 199396050056 

Genetic variation and phylogenetic relationships among worldwide 
collections of the Russian wheat aphid, Diuraphis noxia 
(Mordvilko), inferred from allozyme and RAPD-PCR markers. 

AUTHOR • Puterka G J (a); Black W C Vv; Steiner W M; Burton R L 

Set ADDRESS: (a)USDA-ARS, Appalachian Fruit Res. Station, 45 Wiltshire 
Road, Kearneysville, WV 25430**USA 

JOURNAL : Heredity 70 (6) :p604-618 1993 

ISSN: 0018-067X 

DOCUMENT TYPE : Article 

RECORD TYPE : Abstract 

LANGUAGE: English 

ABSTRACT: Genetic analyses were conducted on Diuraphis noxia (Mordvilko) 
populations collected from wheat, barley and other grasses from 
various countries throughout the world. These collections had been found 
to contain clones that differed in virulence from various cultivars, 
cuticular hydrocarbon profiles and life cycle characters. Discrete 
genetic markers analysed in this study included allozymes and 
arbitrary regions of the genome amplified by the polymerase 
chain reaction (RAPD-PCR). In all, 23 enzymes were evaluated 
17; of these enzymes representing 20 isozyme loci, were judged suitable 
for allozyme analysis. Polymorphisms were detected at three (15 per cent) 
loci- beta-esterase (beta-EST), phosphoglucose isomerase (PGI), and 
6-phosphogluconate dehydrogenase (6-PGDH) . The average expected 
heterozygosity amongst these loci was 4.9 per cent in the worldwide 
collection. Allozyme variation was absent within most populations, 
particularly within those countries where the species was recently 
introduced. Much greater genetic variation was detected when populations 
were analysed with RAPD-PCR. Populations were analysed with 69 
polymorphic bands amplified by seven primers. All populations could 
be distinguished with this method. Cluster analyses indicated strong 
similarities between U.S.A. populations and collections from South 
Africa, Mexico, France and Turkey. The most variation was detected among 
populations from the Middle East and southern Russia. 



14/7/17 (Item 17 from file: 5) 
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Efficient characterization of biological diversity using field DNA 
extraction and random amplified polymorphic DNA markers. 

AUTHOR: Fairbanks D J (a); Waldrigues A; Ruas C F; Ruas P M; Maughan P J; 
Robison L R; Andersen W R; Riede C R; Pauley C S; et al 

AUTHOR ADDRESS: (a) Dep. Botany Range Sci., Brigham Young University, Provo, 
Utah 84602 

JOURNAL: Revista Brasileira de Genetica 16 (1) :pll-22 1993 
ISSN: 0100-8455 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

SUMMARY LANGUAGE: English; Portuguese 

ABSTRACT: DNA polymorphism analyses, such as restriction fragment length 
polymorphism (RFLP) and random amplified polymorphic DNA (RAPD) 
analyses, are particularly useful for genetic characterization of 
biological resources. We describe procedures for DNA extraction and RAPD 
analysis that are adapted for analyzing large numbers of samples with 
minimal laboratory equipment. The DNA extraction procedure reported here 
provided ample amounts of DNA of the purity required for RFLP or 



RAPD analyses from various plant, animal and Pf^ozoan^peciea . The 

valuable when compared to RFLPs or isozymes sine * ^anucleotide 
^•im»r.= of arbitrary sequence tend to produce a relatively mgn 
frequency of polymorphisms per primer and the procedure « rapid 
anTco^efficienl Reduction of amplification reaction volume from 25 to 
15 mu-1 resulted in amplified DNA markers at a 33% redu «^°"J" n ° total 
Using quinoa (Chenopodium quinoa) genetic resources as a model, a total 
Using quinoa \ initially screened on a single genotype to 

select^ pSLi tha? amplified several DNA fragments that were 
well separated electrophoretically . Of 30 selected primers, 16 

characterization of large populations. 
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Characterisation of wheat-rye recombinants with RFLP and 

AUT HOR^ r Ro q ows k y P M; Sorrels M E; Shepherd K W; Langridge P(a) 
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abstract: The introgression of genetic material from alien species into 
has become an important tool m modern wheat breeding. 
I££l£ only ?he trait of interest and no flanking material should be 
transferred. Random recombination between the genetic material is 
therefore of paramount importance. In a model system, we examined 17 
recombinants putatively between chromosome ID of wheat and 1R of 
„„ ( Seca ie cereale) with 60 random RFLP and three PCR 
markers? The recombinants had been generated by removing the normal 
effecfof the Phi gene in the wheat background. Amongst the nine 
^hort-arm recombinants, three breakpoints were identif je J but no 
differentiation could be made between the five proximal recombinants. For 
the eillt long-arm recombinants analysed only two breakpoints were 
SnSXed with 36 markers. However, only a single RFLP marker was 
able to differentiate between the recombinants. Indeed the long-arm 
results are consistent with the possibility that only the rye telomenc 
region had been transferred. These results indicate either a strong 
clustering of the RFLP markers near the centromere or else imply 
tnaf recombination induced between wheat and rye in the absence of 
i-h* normal effect of the Phi gene occurs at only restricted sites. The 
resu^s allow new primary recombinants to be selected for intercrossing 
to generate Secondary recombinants which are expected to have a smaller 
interstitial rye segment than that present in DR-A1. 
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Pedigree assessment using RAPD-DGGE in cereal crop species. 
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ABSTRACT: The introduction of molecular biology methodologies to plant 
improvement programs offers an invaluable opportunity for extensive 
germplasm characterization. However, the detection of adequate DNA 
polymorphism in self-pollinating species remains on obstacle. We have 
optimized a denaturing-gradient-gel-electrophoresis (DGGE) system which, 
when used in combination with random amplified polymorphic DNA (RAPD) 
analysis, greatly facilitates the detection of reproducible DNA 
polymorphism among closely related plant lines. We have used this 
approach to estimate pedigree relationships among a spectrum of plant 
materials in wheat, barley and oat. (Triticum aestivum, 
Hordeum vulgare, Avena sativa) . Based on analysis with one or two 
primers, we were able to distinguish soft from hard winter 
wheat, and 2-rowed from 6-rowed barley. Further analysis with 
additional primers allowed resolution of polymorphisms even among 
closely related lines in highly selected populations. We placed 17 
cultivars of oat into two distinct clusters that differed significantly 
from previous oat pedigree assessments. We believe that DGGE -RAPD is a 
superior method for detecting DNA polymorphism when compared to 
RFLP, agarose-RAPD, or polyacrylamide-RAPD methods. 
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ABSTRACT: An evaluation was made of the use of random amplified polymorphic 
DNA (RAPD) as a genetic marker system in wheat. 

Reproducible amplification products were obtained from varietal f 
homozygous single chromosome recombinant line and wheat/alien 
addition line genomic DNA with selected primers and rigorously 
optimized reaction conditions. Factors influencing the RAPD patterns are 
DNA concentrations, Mg2 + concentration, polymerase concentration and 
denaturing temperature. In wheat, the non-homoeologous, non-dose 
responsive and dominant behaviour of RAPD products devalues their use as 
genetic markers for the construction of linkage maps, and the 
high probability that the amplified fragments derive from repetitive DNA 
limits their use as a source of conventional RFLP probes. However, 
RAPD markers will most certainly find many applications in the analysis 
of genotypes where single chromosomes or chromosomes segments are to be 
manipulated. 
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REACTION RAPD-PCR TO DETECT DNA POLYMORPHISMS IN APHIDS HOMO PT ERA 
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ABSTRACT: We have used a new technique to identify discrete genetic 
markers in aphids, a family in which biochemical and morphological 
genetic polymorphisms are rare. The new technique uses the 
polymerase chain reaction (pcr) to amplify random 

regions of aphid genomes (random amplified polymorphic DNA) and has been 
termed RPAD-PCR. We demonstrate the use of the technique in 
revealing genetic variation in four aphid species, the greenbug 
(Schizaphis graminum (Rondani) ) , the Russian wheat aphid (Diuraphis 
noxia (Mordvilko) ) , the pea aphid (Acyrthosiphon pisum (Harris)), and the 
brown ambrosia aphid (Uroleucon ambrosiae (Thomas)). In contrast with 
allozyme surveys, RAPD-pCR revealed large amounts of genetic 
variation among individuals in each of these species- Variation was 
detected among biotypes, populations, colour morphs and even individuals 
on a single plant. We also explored the utility of RAPD-PCR in the 
detection and identification within aphid bodies of two endoparasitic 
wasps, Diaeretiella rapae (Mcintosh) and Lysiphlebus testaceipes 
(Cresson) . The use of RAPD-PCR in species diagnostics, parasitoid 
detection, and population studies is discussed. 
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ABSTRACT: RFLP and PCR analyses at the Gli-1, Gli-2, Glu-1 and 

Glu-3 loci have been carried out in Aegilops L. and Triticum L. species. 
High level of polymorphism was found by RFLP analyses both between 
Aegilops species and Triticum species, and between durum wheat 
cultivars, whereas PCR analyses of the coding region of the same 
genotypes showed a different degree of variation between the analyzed 
loci. Gamma gliadin amplified products revealed a moderate level of 
polymorphism between Aegilops and Triticum species, and showed the 
possibility of distinguishing durum wheat cultivars with good and 
poor technological properties. PCR products of alpha/beta gliadins 
and low (LMW) and high molecular weight (HMW) glutenins showed a low 
degree of variation between Aegilops and Triticum species. Finally, 
RFLP analysis at the Gli-2 locus of Aegilops species has shown that 
it is possible to differentiate the Ae. squarrosa subsp. strangulata from 
the Ae. squarrosa subsp. squarrosa, and suggests introgression from Ae. 
longissima or Ae. searsii into tetraploid and hexaploid Ae. crassa, Ae. 
juvenalis, and Ae. vavilovii . 
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7\ricrn D Tv r m. Th p nolvmerase chain reaction (PCR) can be used 

^fo^e^ctlo?^"^ in the length of amplified sequences between the 
amMlinfl S ites of two synthetic DNA primers. When the distance 

tw two individuals then the banding pattern generated by the 
PGR reaction is essentially a genetic polymorphism and can be 
manned in the same way as other genetic markers. This 
procedure has been used in a number of eukaryotes. Here we report the 
of Jcr to detect genetic polymorphism in cereals. Known gene 
sequences can be used to design primers and detect polymorphic 
pr-T» nroducts. This is demonstrated with primers to the 

a?pha?-amy^se gene family. A second approach is to use semi-random 
timers Jo targe? diverse regions of the genome. For this purpose 
?he consensus sequences at the intron-exon splice junctions were used. 
The targeting of the intron-exon splice junctions m conjunction with 
orLers of random and defined sequences, such as . alpha . -amylase, 
Sondes a source of extensive variation in PCR products. These 
polymorphisms can be mapped as standard genetic markers. 
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ABSTRACT: The polymerase chain reaction (PCR) was used to 

amplify genomic DNA of several wheat [Triticum] genotypes. The 
oligonucleotides used as primers were the terminal sequences of a 
qamma-gliadin gene. The electrophoretic analysis of the PCR 
products showed specific bands which revealed both inter- and 
intra-specific genetic polymorphism among the examined genotypes The 
technique is proposed as a very simple and efficient alternative to 
RFLP markers . 
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The use of restriction fragment length polymorphisms (RFLPs) in 
combination with other approaches is very useful for the reconstruction of 
evolutionary events revealing phylogenetic relationships. A set of cDNA 
probes was used in a series of experiments designed to estimate the 
phylogenetic relationships among and within 16 species of the Triticeae 
tribe . The RFLP data were used to generate both a cladogram and a 
phenogram in order to compare the two different methods of constructing 
phylogenetic trees. The results were consistent with the general taxonomic 
information provided by previous taxonomic analyses. However, a close 
association between the P and R genomes was observed that only had been 
reported before in studies of sequence alignment in the Ter locus. The 
association between the S and N was consistent with previous isozyme 
analyses. In addition, several significant correlations were found between 
accessions of the same species from different geographical origins and 
their phylogenetic relationships as shown by the cladogram and phenogram. 

WIS 2-1A, the first retrotransposon found in wheat, has been 
recently studied and characterized. Regarding the potential dramatic impact 
that transposable elements may have in genomic evolution, WIS 2-lA was 
studied utilizing several species from the Triticeae. Southern 
hybridization experiments revealed the presence of homologous sequences in 
all the taxa tested, showing high levels of interspecific variability and 
almost no intraspecif ic differentiation. Further experiments using in situ 
hybridization in several species showed that the retroposon was almost 
completely disperse throughout the genomes tested. These results suggested 
that WIS 2-lA is an ancient element that probably was present in the 
unknown common ancestor of the Triticeae and only under rare circumstances 
becomes active. The dispersion shown by the in situ experiments supports 
the idea that WIS 2-lA does not have preferential insertion targets. 
Finally, DNA fragments homologous to the WIS 2-lA Reverse Transcriptase 
gene were isolated in most of the Triticeae species using PCR. The 
fragments obtained were sequenced and analyzed. Even though the sequence 
alignment was consistent with the phylogenetic relationships analyzed in 
the first part of the project, in the case of the genus Thinopyrum evidence 
for a possible horizontal propagation of the retroelement was observed. 
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Development of a high-density genetic linkage map of cultivated wheats 
using conventional molecular markers has lagged behind the other major 
foodcrops such as rice and tomato because of the large genome size and 
limited levels of genetic polymorphisms. Recently, random amplified 



polymorphic DNAs (RAPDs) have been suggested to provide an alternative to 
visualize more polymorphism. For the construction of a genetic linkage map 
in tetraploid wheats, one can use a strategy of intersubspecif ic crosses 
between the most dissimilar wild and cultivated tetraploid wheats that are 
easy to hybridize and result in fertile progeny. An assessment of the level 
of RAPDs among different accessions and varieties of wild and cultivated 
tetraploid wheats is required to fulfill this objective. We present here 
the data obtained using RAPD analysis of 40 primers in 20 accessions 
of wild tetraploid emmer wheats (Triticum turgidum L. ssp. dicoccoides) and 
10 genotypes of cultivated tetraploid durum wheats (Triticum turgidum L. 
ssp. durum) selected from geographically diverse locations. We have 
observed a higher level of polymorphism among different accessions of wild 
emmer wheat from Israel, Turkey, and Jordan than the group of 
cultivated American, Turkish, and Syrian durum wheats. These data have been 
used to generate a dendrogram suggesting the genetic relationships among 
these genotypes, and the most dissimilar genotypes are identified for 
future mapping and gene tagging work. 
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To establish a system for genetically engineered cell fate mapping, 
different vectors carrying the Lc gene, a member of the R gene family, were 
delivered into embryonic and meristematic cells of maize by the 
microinjection technique. Vectors in which the Lc cDNA is driven either by 
a constitutive promoter (CaMV 35S) , with or without the Adhl intron 1 of 
maize, or a tissue-specific promoter (phosphoenolpyruvate carboxylase, 
PEPC) as well as self-replicating wheat dwarf virus (WDV) vectors 
carrying a Lc-expression-cassette, have been tested. The ability of these 
vectors to transactivate was evaluated in mesophyll-derived protoplasts of 
the maize genotype appropriate for these microinjection experiments. The 
expression product of the introduced Lc gene can substitute for mutated R 
and B loci, resulting in anthocyanin production. Analogous results were 
obtained by microinjection into organized tissues, where transactivation of 
anthocyanin biosynthesis resulted in pigmented sectors in somatic embryos 
(B79) and in the leaves of plants regenerated from the cultivated shoot 
apical meristems (K55, r-g, b) . The tissue-specific appearance of pigmented 
sectors in leaves, using the mesophyll-specif ic PEPC promoter suggests the 
possibility of using this approach for layer-specific cell fate studies. 
The presence of the introduced plasmids in leaves showing red sectors 20-30 
days after injection was proven by PGR analysis. 
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This study was undertaken to assess the extent of genetic variation in 
barley simple sequence repeats (SSRs) and to study the evolutionary 
dynamics of SSR alleles. SSR polymorphisms were resolved by the 
polymerase chain reaction with four pairs of primers. In 

total, 71 variants were observed in a sample of 207 accessions of wild and 
cultivated barley. Analyses of wheat-barley addition lines and barley 
doubled haploids identified these variants (alleles) with four loci, each 
located on a different chromosome. The numbers of alleles detected at a 
locus corresponded to the number of nucleotide repeats in the 
microsatellite sequences. The numbers of alleles at two loci were 28 
and 37; to our knowledge these are the largest numbers of alleles for 
single Mendelian loci reported in plants. Three alleles were resolved by 
each of the other two loci. Allelic diversity was greater in wild than in 
cultivated barley and surveys of two generations (F8 and F53) of Composite 
Cross II, an experimental population of cultivated barley, showed that few 
of the alleles present in the 28 parents survived into generation F53, 
whereas some infrequent alleles reached high frequencies. Such changes in 
frequency indicate that the chromosomal segments marked by the SSR alleles 
are under the influence of natural selection. The SSR variants allow 
specific DNA sequences to be followed through generations. Thus, the great 
resolving power of SSR assays may provide clues regarding the precise 
targets of natural and man-directed selection. 
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A reproducible transformation system for hexaploid wheat was 
developed based on particle bombardment of scutellar tissue of immature 
embryos. Particle bombardment was carried out using a PDS 10 00/He gun. 
Plant material was bombarded with the plasmid pDBl containing the 
beta-glucuronidase gene (uidA) under the control of the actin-1 promoter of 
rice, and the selectable marker gene bar (phosphinothricin 
acetyltransferase) under the control of the CaMV 35S promoter. Selection 
was carried out using the herbicide Basta (Gluf osinate-ammonium) . From a 
total number of 1050 bombarded immature embryos, in seven independent 
transformation experiments, 59 plants could be regenerated. Putative 
transf ormants were screened for enzyme activity by the histochemical GUS 
assay using cut leaf material and by spraying the whole plants with an 
aqueous solution of the herbicide Basta. Twelve regenerants survived Basta 
spraying and showed GUS-activity . Southern-blot analysis indicated the 
presence of introduced foreign genes in the genomic DNA of the 
transf ormants and both marker genes were present in all plants analysed. To 
date, four plants have been grown to maturity and set seed. Histochemically 
stained pollen grains showed a 1:1 segregation of the uidA gene in all 
plants tested. A 3:1 segregation of the introduced genes was demonstrated 
by enzyme activity tests and Southern blot analysis of Rl plants. 
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Quality in wheat (Triticum aestivum L. em Thell.) is a very 
complex trait; however, the water insoluble gluten proteins are responsible 
for the elasticity and cohesiveness (strength) of dough and are important 
determinants of breadmaking quality. High molecular weight glutenin 
subunits encoded by genes on the long arms of Group I chromosomes have been 
associated with gluten strength, and a portion of the variability between 
cultivars can be attributed to glutenin subunit composition. Of the 
glutenins. Subunits 5+10 encoded by the D genome have been found to have 
the largest positive effect on dough strength, whereas the allelic Subunits 
2+12 have a negative effect. Therefore, it has been important to 
incorporate the genes for the 5+10 subunits into bread wheats. There has 
been considerable interest in improving the dough strength and quality of 
soft wheats and triticale (X Tritico secale Whittm. ) to use them in 
bread-like products. Glutenin subunit screening is accomplished using 
electrophoresis (SDS-PAGE) . In this paper, we report the development of an 
alternative screening method based on the glutenin genes themselves, using 
the polymerase chain reaction (PCR) . Primers 

designed from computer analyses were synthesized and tested on the cloned 
subunit 10 gene (Glu-Dl-2b) , 10 wheat cultivars of known subunit 
composition, and six triticales. Although the Glu-Dl~2b (DylO) and 
Glu-Dl-2a (Dyl2) genes have 98.9% DNA sequence similarity, marker fragments 
capable of consistently identifying those genotypes were amplified. 
Fragments correlating with glutenin subunit composition offering 
possibilities of extending the PCR screening system to other subunits 
were noted. 
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Russian wheat aphid (RWA) , Diuraphis noxia (Mordvilko) , is an 
important pest of small grains cereals in many areas throughout the world. 
This research was conducted to determine the inheritance of resistance and 
to identify molecular markers of resistance in the barley (Hordeum vulgare 
L.) lines PI366444 and PI366453. Artificial infestation was performed in 
the field and growth chamber. Sodium dodecyl sulphate-polyacrylamide gel 
electrophoresis, Southern blotting, and polymerase chain 

reaction (PGR ) techniques were used to determine plant genotypes. 
The PI366444 and PI366453 lines were intercrossed and each was also crossed 
with the susceptible cultivars Stark and Bearpaw. All el ism tests of F2 
progeny showed that the resistant lines shared common or tightly linked 
resistance genes. Segregation ratios from crosses among resistant and 
susceptible plants, measured using families, indicated that there were at 
least two resistance genes in both of the PI lines. Two different regions 
in the barley genome were associated with RWA resistance genes. Variation 
for both leaf chlorosis and leaf rolling in F2 plants from crosses with 
both resistant lines was associated with the sequence-tagged-site (STS) 
PCR markers B-hordein and D14 on the short arm of Chromosome 5. The 
STS-PCR marker ABG8 on Chromosome 2 was associated with leaf rolling 
in one cross. Barley breeding programs throughout North America have 
devoted significant time and resources to backcrossing RWA resistance genes 
into acceptable cultivars. The molecular markers described in this report 
may assist barley breeding programs in introgression and fixation of linked 
resistance genes into useful germplasm. 
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DNAL CALL NO: 442.8 Z34 

Language: English 

Includes references . 

Subfile: OTHER FOREIGN; 

Document Type: Article 

We investigated the use of the polymerase chain reaction ( 
PCR ) and the associated random amplification of polymorphic DNA 
(RAPD) technique in the analysis of DNA and specific genes in plant cells 
at different stages of regeneration in in vitro cultures. We demonstrate 
that both procedures can be used to differentiate reproducibly between 
closely related species as well as to reveal levels of DNA polymorphism in 
regenerated plants. We also demonstrate that both procedures, using 
protocols that we have developed, are applicable at all tissue culture 



stages, from single isolated protoplasts to regenerated plants. Possible 
explanations for the variation levels detected in regenerated wheat 
plants are advanced. 
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The introgression of genetic material from alien species into wheat 
has become an important tool in modern wheat breeding. Ideally, only 
the trait of interest and no flanking material should be transferred. 
Random recombination between the genetic material is therefore of paramount 
importance. In a model system, we examined 17 recombinants putatively 
between chromosome ID of wheat and 1R of rye with 60 random 
RFLP and three PCR markers. The recombinants had been generated 
by removing the normal effect of the Phi gene in the wheat 
background. Amongst the nine short-arm recombinants, three breakpoints were 
identified but no differentiation could be made between the five proximal 
recombinants. For the eight long-arm recombinants analysed only two 
breakpoints were identified with 36 markers. However, only a single 
RFLP marker was able to differentiate between the recombinants . 
Indeed the long-arm results are consistent with the possibility that only 
the rye telomeric region had been transferred. These results indicate 
either a strong clustering of the RFLP markers near the centromere or 
else imply that recombination induced between wheat and rye in the 
absence of the normal effect of the Phi gene occurs at only restricted 
sites. The results allow new primary recombinants to be selected for 
intercrossing to generate secondary recombinants which are expected to have 
a smaller interstitial rye segment than that present in DR-A1 • 
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The genetic diversity of two diploid wheat species, Triticum 
monococcum and Triticum urartu (2n - 2x = 14) , was assessed using random 
primers and the polymerase chain reaction (PCR) . 

Electrophoretic analysis of the amplification products revealed a higher 



incidence of polymorphism in T. urartu than T. monococcum. Pair-wise 
comparisons of unique and shared polymorphic amplification products, were 
used to generate Jaccard's similarity coefficients. These were employed to 
construct phenograms using an unweighted pair-group method with 
arithmetical averages (UPGMA) . The UPGMA analysis indicated a higher 
similarity among T. monococcum than T. urartu. Analysis of RAPD data 
appears to be helpful in determining the genetic relationships among 
genotypes . 
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A DNA marker detection strategy that allows the rapid, efficient 
resolution of high levels of polymorphism among closely related lines of 
common wheat (Triticum aestivum ) has been developed to 
circumvent the apparent lack of restriction fragment length polymorphism in 
many important self-pollinated crop species. The technique of randomly 
amplified polymorphic DNA (RAPD) was combined with a denaturing gradient 
gel electrophoresis system (DGGE) to explore DNA sequence polymorphisms 
among different genotypes of wheat. Of the 65 primer 

combinations used for the polymerase chain reaction (PCR 
) amplifications, over 38% of them produced readily detectable and 
reproducible DNA polymorphisms between a spring wheat line, S0852, 
and a winter wheat variety, 'Clark 1 . A high level of polymorphism was 
observed among a number of commercial varieties and breeding lines of 
wheat . This procedure was also used to detect polymorphisms in a 
recombinant inbred population to test the feasibility of its application in 
genome mapping. This DNA polymorphism detection system provides an 
opportunity for pedigree analysis and fingerprinting of developed 
wheat lines as well as construction of a high density genetic map of 
wheat . Without the need for 32P and sophisticated DNA extraction 
procedures, this approach should make it feasible to utilize marker-based 
selection in a plant breeding program. 
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Abstract in English 

Genes encoding high-molecular-weight (HMW) glutenin subunits, present in 



bread-wheat lines and cultivars, were studied by RFLP 

(restriction fragment length polymorphism) and PCR { 
polymerase chain reaction) analyses. In particular, allelic 
subunits of the x- or y-type, encoded at the Glu-Dl locus present on the 
long arm of chromosome ID, were investigated. The variation in size, 
observed in different allelic subunits, is mainly due to variation in the 
length of the central repetitive domain, typical of these proteins. 
Deletions or duplications, probably caused by unequal crossing-over, have 
given rise to the size heterogeneity currently observed. The possibility 
of using the PCR technique for a detailed analysis of HMW glutenin 
genes in order to obtain a more accurate estimation of the molecular 
weight of their encoded subunits, and the detection of unexpressed genes, 
is also described. 
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Abstract in Espanol 

Recientemente se ha comenzado a utilizar los marcadores moleculares de 
secuencias de ADN amplificadas (RAPD) como una tecnica para la 
caracterizacion de germoplasma y para estimar las relaciones geneticas 
entre individuos en estudios de poblaciones intraespecif icos, en muchas 
especies cultivadas. En este trabajo se establecio un protocolo para la 
aplicacion de la tecnologia de los RAPD a los analisis geneticos en trigo. 
Con dicho protocolo fue posible obtener ADN genomico varietal, de alto 
peso molecular y la amplif icacion de los polimorfos con primers 
seleccionados, haciendo posible la dif erenciacion de variedades de trigo. 
Las variaciones en las condiciones de amplif icacion, tales como la 
concentracion de ADN, la concentracion de Mg2+, los tiempos de los ciclos 
de apareamiento y de polimerizacion, fueron parametros importantes en el 
analisis de RAPD para trigo. 
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Abstract in English, Italiano 

The RAPD-PCR technique was explored as a source of convenient 
markers for the presence of rye chromosomes/chromosome segments present in 
a wheat background. Although a large number of primers gave 
differential rye PCR products in the wheat x rye hybrids 
tested, many of these patterns were not reproducible; of those that were 
reliable, the majority did not amplify the rye product from template 
carrying only one pair of rye chromosomes. Where the assay was successful 
in distinguishing addition lines from euploid template, in all but one 
case, more than one rye chromosome carried the appropriate primer 
annealing sites. 

[La tecnica RAPD-PCR e 1 stata indagata come fonte di marcatori 
utili per la presenza di cromosomi/ segmenti di cromosomi di segale nel 
grano. Sebbene un ampio numero di iniettori abbiano fornito prodotti 
PCR di segale dif f erenziali negli ibridi di grano x segale testati, 
molti di questi modelli non erano riproducibili . Di quelli affidabili, la 
maggior parte non amplificava il prodotto di segale da uno stampo che 
porta solo una coppia di cromosomi di segale. Dove la prova ha distinto 
con successo le linee aggiuntive dallo stampo euploide, in tutti i casi, 
eccetto uno, piu 1 di un cromosoma di segale portava i siti appropriati] . 
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Abstract in English, Italiano 

Randomly amplified polymorphic DNA (RAPD) markers were developed using 
the polymerase chain reaction (PCR) for the amphiploid 
of Triticum aestivum L. cv. Chinese Spring and Thinopyrum 
bessarabicum (Savul. and Rayss) Love. Polymorphisms observed with seven 
arbitrary oligonucleotide decamer primers are reported. There was no 
polymorphism among different DNA extracts from different individual 
seedlings of Chinese Spring. The amplification patterns generated with 
primers for the two plant species were repeatable. The marker bands 
specific to Th. bessarabicum may be helpful in tracking its chromatin in 



the wheat background when chromosome additions, substitutions, 
translocations or subtile chromosomal interchanges are produced. 

[I marcatori di DNA polimorfico amplificato randomizzato (RAPD) sono 
stati sviluppati per mezzo della reazione a catena polimerasica (PGR 
) per l f anfiploide di Triticum aestivum L. cv. Chinese Spring e 
Thinopyrum bessarabicum (Savul. e Rayss) Love. Vengono riferiti i 
polimorf ismi osservati con sette iniettori decameri arbitrari di 
oligonucleotidi . Non si e 1 verificato polimorf ismo tra estratti diversi di 
DNA di diverse piantine di Chinese spring. I modelli di amplif icazione 
generati con gli iniettori per le due specie di piante erano ripetibili. 
Le bande di marcatori specifiche del Th. bessarabicum possono essere utili 
nel tracciare la sua cromatina nel grano quando si producono aggiunte di 
cromosomi, sostituzioni, trasf erimenti o scambi cromosomici sottili] . 
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ABSTRACT: A strategy based on random PCR /amplification was used to isolate 
new repetitive elements of Arabidopsis^ thaliana. One of the random PCR 
product analyzed by this approach contained a tandem repetitive 
minisatellite sequence composed of 33 bp repeated units. The 
genomic locus corresponding to this' PCR product was isolated by screening 
a lambda genomic library. New related loci were also isolated from the 
genomic library by screening with a 14 mer oligonucleotide representing a 
region conserved among the different repeated units. Alignment of the 
consensus sequence for each minisatellite locus allowed the 
definition of an Arabidopsis thaliana core sequence that shows strong 
sequence similarities with th£ human core sequence and with the 
generalized recombination signal Chi of Escherichia coli . The 
minisatellites were tested tor. their ability to detect 
polymorphism, and their chromosomal position was established. 
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ABSTRACT: This study was undertaken to assess the extent of genetic 
variation in barley simple sequence repeats (SSRs) and to 



study the evolutionary dynamics of SSR alleles. £>*SR polymorphisms 
were resolved by the polymerase chain reaction ^ith four pairs of 
primers. In total , 71 variants were observed iti a sample of 207 
accessions of wild and cultivated barley. Analyses of wheat-barley 
addition lines and barley doubled haploids/identif ied these variants 
(alleles) with four loci, each located on/a different chromosome. The 
numbers of alleles detected at a locus Corresponded to the number of 
nucleotide repeats in the micro satellite sequences. The numbers of 
alleles at two loci were 28 and 37; £6 our knowledge these are the 
largest numbers of alleles for single Mendelian loci reported in 
plants. Three alleles were resolved by each of the other two loci. 
Allelic diversity was greater in /wild than in cultivated barley and 
surveys of two generations (F-8/and F-53) of Composite Cross II, an 
experimental population of cultivated barley, showed that few of the 
alleles present in the 28 parents survived into generation F-53,. whereas 
some infrequent alleles reached high frequencies. Such changes in 
frequency indicate that thg chromosomal segments marked by the SSR 
alleles are under the influence of natural selection. The SSR variants 
allow specific DNA sequences to be followed through generations. Thus, 
the great resolving power of SSR assays may provide clues regarding the 
precise targets of natural and man-directed selection. 
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ABSTRACT: The 17S/5.8S/26S ribosomal DNA (rDNA) sequences were mapped to 
the three satellited (SAT) chromosomes in the common hexaploid 
cultivated oat Avena sativa (2n = 6x = 42, AAC^ra) genomes) . In situ 
hybridization and Southern hybridization of ^maize and (or) wheat 
rDNA probes to DNA from nullisomics derived from the cultivar r Sun II' 
allowed the placement of rDNA sequences yto the physical chromosomes. A 
restriction map was produced for the r-DNA sequences of 'Sun II 1 using a 
maize probe from the transcribed region of the 17S/26S rDNA repeat. The 
set of rDNA repeats on SAT 2 of 'Syn II' possesses a 10.5-kb EcoRI 
fragment not found in the rDNA repeats of SAT I and SAT 8. This 10.5-kb 
fragment results from the absence of an EcoRI site in the intergenic 
spacer (IGS) of SAT 2 repeats/ Extensive polymorphisms were 
demonstrated for three hexapioid Avena species, namely, the 
Mediterranean-type cultivated oat A. byzantina and the wild species A. 
sterilis and A. fatua. However, geographically diverse A. sativa 
cultivars displayed littde rDNA variation. In contrast with all of the A. 
sativa cultivars examined, the A. sterilis accessions generally lacked 
the 10.5-kb EcoRI fragment. The results support the hypothesis that A. 
sativa accessions descend from a limited ancestral cultivated population. 
The rDNA polymorphisms are attributed to differences in lengths and 
restriction sites/of the IGS. 
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ABSTRACT: Genetic variation in fusarium species on wheat was 

investigated using restriction fragment length polymorphism (RFLP) 
analysis. Single-spore lines (76) of Fusarium were recovered from 24 ears 
of wheat in a field plot ^exhibiting severe symptoms of Fusarium ear 
blight and identified usang classical taxonomic criteria. Four Fusarium 
species were present , jd! which F. avenaceum and F. culmorum were 
predominant with F. ^ateritium and F. poae present in two ears and one 
ear, respectively. RFLP analysis using rDNA (pTA71) or total genomic DNA 
from an F. culmorum^ isolate clearly distinguished the four species. 
Genetic fingerprints of the isolates generated using DNA of bacteriophage 
Ml 3 (which conta/ns a mini-satellite repeat sequence) revealed 
considerable variation within three of the four species (except F. poae) . 
Generally, only a single clone was recovered from each ear and in all but 
one case only/a single species was obtained from each spikelet. However, 
in several instances it appeared that more than one clone of a species 
was present /within a single spikelet. 
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ABSTRACT: Barley (Hordeum yvulgare L. ) telomeres were investigated by means 
of pulsed field gel electrophoresis (PFGE) and in situ hybridization. In 
situ hybridization showed that a tandemly repeated satellite 
sequence has a sub telomeric location, and is present at thirteen of the 
fourteen chromosome /ends . PFGE revealed that this satellite 
sequence is physically close to the telomeric repeat. Pulsed field gel 
electrophoresis was then used for segregation analysis and linkage 
mapping of several telomeric and satellite loci in a segregating 
doubled-haploid /population. The telomeric repeat displayed a 
hypervariable segregation pattern with new alleles occurring in the 
progeny. Eight/ satellite and telomeric sites were mapped on an 
restriction fragment length polymorphism (RFLP) -map of barley, 
defining the^ ends of chromosome arms 1L, 2S, 3L, 4S, 4L, 5S and 6. One 




satellite locus mapped to an interstitial site on the long arm of 
chromosome 3. The physical location of this locus was confirmed by in 
situ hybridization to wheat/barley addition line 3. 
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ABSTRACT: The long-range structure of 5S rRNA gene clusters has been 
investigated in wheat (Triticum aestivum L. ) by means of 
pulsed field gel electrophoresis. Using aneuploid" stocks, 5S rRNA gene 
clusters were assigned to sites on chromosomes-^lB, ID, 5B and 5D. Cluster 
sizes were evaluated and the copy number of/5s DNA repeats was estimated 
at 4700-5200 copies for the short repeating unit (410 bp) and about 3100 
copies for the long repeat (500 bp) pier^haploid genome. A comparison of 
wheat cultivars revealed extremely high levels of 
polymorphism in the 5S rRNA gene clusters. With one restriction 
enzyme digest all varieties testeoV gave unique banding patterns and, on a 
per fragment basis, 21-fold more/polymorphism was detected among 
cultivars for 5S DNA compared to standard restriction fragment length 
polymorphisms (RFLPs) detected with single copy clones. Experiments 
with aneuploid stocks suggest that the 5S rRNA gene clusters at several 
chromosomal sites contribute to this polymorphism. A number of 
previous reports have storown that wheat cultivars are not easily 
distinguished by isozymes or RFLPs. The high level of variation detected 
in 5S rRNA gene clusters therefore offers the possibility of a sensitive 
fingerprinting metfetfod for wheat. 5S DNA and other macro- 
satellite sequences may also serve as hypervariable Medelian 
markers for genetic and breeding experiments in wheat. 
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ABSTRACT: A set of four repetitive DNA clones, pEtl, pEt2, pCbl, and pCb3, 



were isolated from SH-genome polyploid Elymus trachycaulus and H~genome 
diploid Critesion bogdanii. The clone Etl represents a tandemly arranged 
telomeric sequence. Et2 represents tandem repeats 

interspersed along the entire length j/f individual chromosomes. The Cbl 
sequence was more evenly dispersed. /The Etl clone shared homology with a 
350 base pair family of rye sequences. The Cb3 sequence was evenly 
distributed in S- and H-genome species. All the repetitive DNA sequences 
were excellent markers for the ^specific detection and genomic affinity of 
Elymus chromatin added to wheat. All clones showed intragenomic 
variation in copy number and /chromosomal location. Based on the analysis 
of this variation, we conclude that E. trachycaulus most probably 
originated from putative diploid H- and S-genome species resembling 
Critesion californicum a/Ld Pseudoroegneria spicata, respectively. 
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GENETIC LINKAGE BETWEEN C-BANDS AND STORAGE PROTEIN GENE3 IN CHROMOSOME IB 
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FULL JOURNAL NAME: Theoretical and Applied Genetics 
CODEN: THAGA /f 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: Genetic mapping of polymorphic C-bands allows direct 

comparisons between genetic and physical maps. Eleven C-bands and two 
seed storage protein genes on chromosome IB, polymorphic between 
Langdon durum and four accessions of Tritxcum dicoccoides, were 
used to study the distribution jOf recombination along the entire length 
of the chromosome. Recombination in the short arm was almost completely 
restricted to the satellite, /cwo- thirds of the arm's length from 
the centromere; the Gli-Bl ^gene was found to be tightly linked to the 
telomeric C-band. In the long arm, the distal 51.4% of the arm accounted 
for 88% of recombination;/ the proximal half of the arm accounted for the 
remaining 12%. While the / amount of crossing-over differed significantly 
between the four T. dicoccoides IB chromosomes, there were no significant 
differences in the relative distributions of crossing-over along the 
chromosome. Consequently, the genetic maps obtained from the four 
individual T. dico/icoides chromosomes were combined to yield a consensus 
map of 14 markers 7 (including the centromere) for the chromosome. 

/ 
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AUTHOR: BELOSTOTSKY D A; ANANIEV/E V 
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1990. 374-380. 
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LANGUAGE: ENGLISH 



ABSTRACT: High-molecular-weight "relic" DNA fraction/can be 

electrophoretically separated form the bulk of barley DNA digested with 
different restriction enzymes. We have cloned and analyzed a population 
of relic DNA fragments. The majority of Alul^relic DNA clones contained 
barley simple sequence satellite DNA and ojfeher families of 
repetitive DNA. One of these families, designated HvRT, has been analysed 
in detail. This family is composed of ;feandemly arranged 118-bp monomers 
and is present in 7 .times. 105 copied in the barley genome. Clones 
representing the HvRT family were sequenced. HvRT repeats were found to 
contain high levels of methylatepT cytosine . The HvRT family was found in 
the genomes of H. vulgare, H. leporinum, H. murinum, H. jubatum, but not 
in H. marinum, H. geniculatumf and wheat. Different barley species 
and cultivars show restriction fragment length polymorphism with 
the HvRT probe. Chromosome^ specific subfamilies of HvRT were found to be 
present on different barley chromosomes, proving the possibility of using 
the HvRT probe as a chprmo some- specif ic marker. HvRT fragments up to 810 
kbp in length were resolved by pulsed field gel electrophoresis. 
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STRUCTURAL ANALYSIS OF THE SHORT LENGTH RIBOSOMAL DNA VARIANT FROM 
PI SUM- SATIVUM L. CULTIVAR ALASKA 
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RECORD TYPE: Abstract 
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ABSTRACT: The genomic clone, RRNpssl, representing the short ribosomal DNA 
length variant in Pisum sativum L. cv. Alaska, has been isolated and the 
2859 bp intergenic spacer, along with the 25S rRNA 3' border and 18S rRNA 
5' border, has been sequenced. The intergenic spacer contains nine 
tandem repeats, approximately 180 bp in length, which show 
greater than 8 0% sequence homology to each other. The RNA polymerase I 
transcription start site and a processing site, located 776 bp and 536 bp 
upsteam of the 5 1 end of 18S rRNA, respectively, have been determined 
using SI analysis. The region surrounding the +1 site shows strong 
homology between the positions -6 to +10 to the rDNA sites of initiation 
in radish, maize, and wheat. The sequence CATGCAAA is located 19 bp 
upstream of the site of initiation, and appears once within each 
subrepeat and twice more between the end of the subrepeat array and the 
site of initiation. A previously characterized Hpall site which shows 
developmental regulation of methylation is located 31 bp downstream of 
the site of initiation. Using RFLP linkage analysis, the short rDNA 
length variant of cv. Alaska is assigned to Chromosome 4 where it is 
genetically independent of the long rDNA length variant which is 
putatively assigned to Chromosome 7. 
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AN UNUSUAL WHEAT INSERTION SEQUENCE WISl LIES UPSTREAM OF AN ALPHA 



AMYLASE GENE IN HEXAPLOID WHEAT AND CARRIES A MINI SATELL I TE 

ARRAY 

AUTHOR: MARTIENSSEN R A; BAUL COMBE D C 
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ABSTRACT: Comparison of the 5' flanking regions of three . alpha . -amylase 
genes from chromosome 6B of hexaploid wheat by heteroduplex and 
sequence analysis revealed the presence of a 1.6kb stem-loop insertion 
sequence (WIS1) in one of them. Polymorphism among hexaploid 
wheat varieties suggests the relatively recent insertion/excision 
of this sequence from its present position. The complete sequence of the 
stem-loop insertion shows that it has many of the features found in 
transposable elements, including target site duplication and terminal 
inverted repeats. One unusual feature is a tandem array of direct 
repeats comprising a wheat "mini satellite" sequence. 
Both the insertion sequence and the minisatellite are found at 
multiple locations in the wheat genome, but the functional 
significance of their association in WIS1 is unknown. The 
minisatellite arrays share a common core structure, and long arrays 
are polymorphic between different hexaploid varieties. 
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ORGANIZATION AND THE PRIMARY NUCLEOTIDE SEQUENCE OF THE 5S RIBOSOMAL RNA 
GENES IN BARLEY HORDEUM-VULGARE / 
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ABSTRACT: A BamHI DNA fragment of/301 bp corresponding to the main 
repeating unit of 5S rRNA was isolated from barley genomic DNA. The 
primary nucleotide sequence of/ this fragment was determined and a high 
level of homology was found between coding sequences of 5S rRNA genes of 
barley, wheat and rye. At the/ same time, spacer's nucleotide 
sequences of different species of cereals were changed dramatically. At 
least two types of 5S rRNA tandem repeats of 301 and 450 bp 
were found in barley genome. Polymorphism for restriction fragment 
length in 5S rRNA repeats alJ/owed to discriminate between all barley 
varieties used in this work./ 
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AMI NO- TERMINAL SEQUENCES OF OAT AVE N INS COMPARED TO OTHER CEREAL PROLAMINS 
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RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: Like the alcohol-soluble seed storage proteins (also called 

prolamins) of other cereals, avenins, tj^e oat prolamins, are a series of 
polymorphic molecules belonging to a mdltigenic family stored 
within the protein bodies of the starchy endosperm. Nevertheless, they 
exhibit some pecularities : among the seed storage proteins, their 
proportion is low compared to prolamins from other cereal species; their 
net charge is higher; the amount/ of Gin + Pro only reaches 49 mol%; they 
are less polymorphic . We have isolated and purified several avenins 
and sequenced their N-termina^L end. The microheterogeneity and the 
pecularity of avenins are revealed by the comparison of the N-terminal 
sequences. Like other prolamins, they exhibit tandem repeats; 
these repetitive peptides/are slightly different from those of other 
prolamins of the Festuco&deae, and the repetition begins earlier in the 
sequence. As for prolamins from other species their predicted secondary 
structure reveals successive .beta. -turns which might be arranged in a 
pseudo-helix structure. 
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ABSTRACT: Near full length c [ complement a ryl'DNA clones for both 

.alpha.-/ .beta.- and .gamma. -type gliadims were isolated and studied for 
sequence diversity. Based on restriction site polymorphism and 
cross-hybridization studies, . alpha beta . - and . gamma . -type clones 
could be divided into 5 and 3 homology classes, respectively. Clones 
representing each of the different classes were sequenced and compared. 
Sequence divergence between the classes was due to single-base 
substitutions and to duplications/or deletions within or near direct 
repeats. Through numerous duplications and subsequent divergence, the 
gliadin multigene family encoders a polymorphic set of polypeptides 
differing in both isoelectric ^point and molecular size. Southern blot 
analysis of wheat DNA suggested that the number of genes encoding 
the .alpha.-/ .beta. -type gliadins was extremely large (> 100 
copies/haploid genome) . Inasmuch as hybridization patterns were the same 
using DNA isolated from seeiis or leaves, amplification or rearrangement 
of DNA does not occur duryig development. The complete coding sequence of 
a . gamma . -gliadin was similar to that observed for the 
.alpha. -/.beta. -gliadins/ but with several notable differences. 
Comparison of . gamma . -tjfpe gliadin cDNA sequences showed that, unlike the 




conserved dodecamer repeat common i to all the . alpha .-/. beta . -gliadins, 
the tandem repeat unit differed among . gamma . -gliadin clones. 
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INTRACHROMOSOMAL MAPPING OF THE NUCLEOLAR ORGANIZER REGION RELATIVE TO 3 
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ABSTRACT: Restriction enzyme digestion of the rRNA genes of the nucleolar 
organizers of wheats revealed fragment length polymorphisms for the 
nucleolar oragnizer on chromosome IB and' the nucleolar organizer on 6B. 
Variation between genotypes for these Regions was also demonstrated. This W 
variation was exploited to determine ythe recombination frequency between 
the physically defined nucleolar organizer on IB (designated Norl) and 
other markers: 2 loci, Glu~Bl and/6li-Bl which code for endosperm storage 
proteins and Rf3, a locus restoring fertility to male sterility 
conditioned by T. timopheevi cytoplasm. Gli-Bl and Rf3 were located on 
the short-arm satellite, but ^ecombine with the nucleolar organizer 
giving a gene order of Norl^kf 3-Gli-Bl . Glu-Bl is located on the long arm 
of IB, but shows relatively little recombination with Norl, which is, in 
physical distance, distal/on the short arm. This illustrates the 
discrepancy between map ^distance and physical distance on wheat 
chromosomes due to the ,clistal localization of chiasmata. The 
recombination between /Norl and Rf 3 indicates that, contrary to previous 
suggestions, fertility restoration is not a property of the nucleolar 
organizer but of a s'eparate locus. 
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GENETIC MAPS OF RYE CHROMOSOMES 1R, ,6R, AND 7R INTEGRATING RFLP AND 
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Genetic maps of rye chromosomes 1R, 6R, and 7R were placed within the 
context of the physical architecture of the chromosomes. This allowed for 
an analysis of the relationship between the genetic and cytological maps 
and put ends on the genetic/ maps. 

An immortalized F$\sb£$ mapping population was created from a cross 
between UC-90 and E-line ryes, which are polymorphic for eight C-band 
loci. This mapping projec/c involved the screening of 385 clones and 
C-banding of 111 F$\sb2$ /plants . The following levels of 
polymorphism were found /for the various classes of clones: rye gDNA 



46%; wheat cDNA 65%; wheat gDNA 60%; barley cDNA 48%; and oat 

cDNA 30%. The level of polymorphism detected with restriction enzymes 

was as follows: Dral 30%; EcoRV 26%; EcoRI 23%; and Hindi II 19%. 

A genetic map of rye chromosome 1R covering 247 cM from terminal 
C-band to terminal C-band was constructed utilizing 27 RFLP and four C-band 
markers. Genetic mapping of C-bands ^and the centromere and in situ 
hybridization of three genetically^mapped clones, allowed the genetic and 
cytological maps to be integrated/ Eight contact points between the genetic 
and cytological maps revealed variation in the recombination distance to 
cytological distance ratio ranging between 0.25 and 1.95, a 7.8-fold 
difference. Recombination was found to be highest in the satellite of 
IRS and least in the most distal region of 1RL. 

RFLP genetic maps of /rye chromosomes 6R and 7R were generated, with 6R 
including both terminal G^-bands, and 7R including the 7RS terminal C-band. 
The 6R map spans 2 30 cM/and includes nine loci The 7R map covers 221 cM and 
includes 20 loci. Segregation distortion was detected for several 
chromosomal regions ./For common intervals between the present maps and a 
previous rye RFLP map (Devos et al . 1993), genetic distances (cM) were 
greater for the present map by a factor of 2.2. 
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Structural analysis of the short length ribosomal DNA variant Eafom Pisum 

sativum L. cv. Alaska X 
Piller K.J.; Baerson S.R.; Polans N.O.; Kaufman L.S. / 
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The genomic clone, RRNpssl, representing the/ short ribosomal DNA length 
variant in Pisum sativum L. cv. Alaska, has jseen isolated and the 2 859 bp 
intergenic spacer, along with the 25S rRNA ,3 1 border and 18S rRNA 5 1 
border, has been sequenced. The intergenic/spacer contains nine 
tandem repeats, approximately 180 bp in ^ength, which show 
greater than 80% sequence homology to e^ach other. The RNA polymerase I 
transcription start site and a processing site, located 776 bp and 536 bp 
upstream of the 5 1 end of 18S rRNA, respectively, have been determined 
using SI analysis. The region surrounding the +1 site shows strong homology 
between the positions -6 to +10 to/the rDNA sites of initiation in radish, 
maize, and wheat. The sequence CATGCAAA is located 19 bp upstream of 
the site of initiation, and appears once within each subrepeat and twice 
more between the end of the subrepeat array and the site of initiation. A 
previously characterized HpalJ site which shows developmental regulation of 
methylation is located 31 bp/ downstream of the site of initiation. Using 
RFLP linkage analysis, the^short rDNA length variant of cv. Alaska is 
assigned to Chromosome 4 wAere it is genetically independent of the long 
rDNA length variant which is putatively assigned to Chromosome 7. 
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Extraordinarily polymorphic micros a tellite DNA in barley: 
species diversity, chromosomal locations, and population dynamics. 
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This study was undertaken to assess the extent of/^enetic variation in 
barley simple sequence repeats (SSRs) and to /study the 
evolutionary dynamics of SSR alleles. SSR polymorphisms were resolved 
by the polymerase chain reaction with four pairs'" of primers. In total, 71 
variants were observed in a sample of 207 accessions of wild and cultivated 
barley. Analyses of wheat-barley addition lories and barley doubled 
haploids identified these variants (alleles^' with four loci, each located 
on a different chromosome. The numbers/ of alleles detected at a locus 
corresponded to the number of / nucleotide repeats in the 
microsatellite sequences. The numbers of' alleles at two loci were 2 8 
and 37; to our knowledge these are the largest numbers of alleles for 
single Mendelian loci reported in plants. Three alleles were resolved 
by each of the other two loci. Allelic diversity was greater in wild than 
in cultivated barley and surveys of two generations (F8 and F53) of 
Composite Cross II, an experimental population of cultivated barley, showed 
that few of the alleles present/in the 28 parents survived into generation 
F53, whereas some infrequent alleles reached high frequencies. Such changes 
in frequency indicate that / the chromosomal segments marked by the SSR 
alleles are under the influence of natural selection. The SSR variants 
allow specific DNA sequence's to be followed through generations. Thus, the 
great resolving power of SSR assays may provide clues regarding the precise 
targets of natural and ma/i-directed selection. 
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[Organization and primary nucleotide sequence of 5S rRNA genes in barley 
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Organizatsiia i pervichnaia nukleotidnaia posledovatel 1 nost 1 genov 5S 
pRNK u iachmenia (Hordeum vulgare) . / 
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A BamHI DNA fragment of 301 bp cor/responding to the main repeating unit 
of 5S rRNA was isolated from barley genomic DNA. The primary nucleotide 
sequence of this fragment was determined and a high level of homology was 
found between coding sequences of 5S/ rRNA genes of barley, wheat and 
rye. At the same time, spacer's nucleotide sequences of different species 
of cereals were changed dramatically. At least two types of 5S rRNA 
tandem repeats of 301 and 450 bp were found in barley genome. 
Polymorphism for restriction fragment length in 5S rRNA repeats 
allowed to discriminate between all barley varieties used in this work. 
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Pre-germination genotypic screening using PCR amplification of half-seeds 
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A simple and rapid PCR~based method has been developed for determining 
the genotype of seeds before germination. Single half-seeds of rice ( 
Oryza sativa L.) and wheat (Triticum aestivum L. em. 

Thell.) were preincubated, without grinding, in an aqueous extraction 
buffer. The resulting supernatants were then used in polymerase chain 
reaction (PCR) with oligonucleotide primers corresponding to rice 

single-copy sequences or a wheat. microsa tell ite repeat. PCR 
products of identical size were amplified using either the half-seed 
extract or DNA isolated from leaf tissue. The remnant half-seeds can be 
maintained in ordered arrays using microtiter plates allowing the recovery 
of selected genotypes. Pre~germination genotypic screening of seed 
populations as described in this report should be useful for a variety of 
applications in plant breeding and genetics studies. 
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Characterization of a family of tandemly repeated DNA sequences in 
Triticeae 
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Abstract in English 

The recombinant plasmid dpTal has an insert of relic wheat DNA 
that represents a family of tandemly organized DNA sequences with a 
monomeric length of approximately 340 bp. This insert was used to 
investigate the structural organization of this element in the genomes of 
58 species within the tribe Triticeae and in 7 species representing other 
tribes of the Poaceae. The main characteristic of the genomic organization 
of dpTal is a classical ladder-type pattern which is typical for tandemly 
organized sequences. The dpTal sequence is present in all of the genomes 
of the Triticeae species examined and in one species from a closely 
related tribe (Bromus inermis, Bromeae) . DNA from Hordelymus europaeus 
(Triticeae) did not hybridize under the standard conditions used in this 
study. Prolonged exposure was necessary to obtain a weak signal. The data 
suggest that the dpTal family is quite old in evolutionary terms, probably 
more ancient than the tribe Triticeae. The dpTal sequence is more abundant 
in the D-genome of wheat than in other genomes in Triticeae. DNA 
from several species also have bands in addition to the tandem 
repeats . The dpTal sequence contains short direct and inverted 
subrepeats and is homologous to a tandemly repeated DNA sequence from 
Hordeum chilense. 
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Detection of genetic diversity in closely related bread wheat using 
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AUTHOR: Plaschke J (a); Ganal M W; Roeder M S 

AUTHOR ADDRESS: (a) Inst. Pf lanzengenetik Kulturpf lanzenforschung, 
Correnstr. 3, 06466 Gatersleben, Germany 

JOURNAL: Theoretical and Applied Genetics 91 ( 6-7 ) :pl001-1007 1995 
ISSN : 0040-5752 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Wheat microsatellites (WIS) were used to estimate the 

extent of genetic diversity among 40 wheat cultivars and lines, including 
mainly European elite material. The 23 WMS used were located on 1.5 
different chromosomes, and revealed a total of 142 alleles. The number of 
alleles ranged from 3 to 16, with an average of 6.2 alleles per WMS. The 
average dinucleotide repeat number ranged from 13 to 41. The correlation 
coefficient between the number of alleles and the average number of 
repeats was only slight (r-s =0.55). Based on percentage difference a 
dendrogram is presented, calculated by the WMS-derived data. All but two 
of the wheat cultivars and lines could be distinguished. Some of the 
resulting groups are strongly related to the pedigrees of the appropriate 
cultivars. Values for co-ancestry (f) of 179 pairs of cultivars related 
by their pedigrees (f gtoreq 0.1) averaged 0.29. Genetic similarity (GS) 
based on WMS of the same pairs averaged 0.44. The rank correlation for 
these pairs was slight, with r~s = 0.55, but highly significant (P It 
0.001). The results suggest that a relatively small number of 
microsatellites can be used for the estimation of genetic diversity 
and cultivar identification in elite material of hexaploid bread wheat. 
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ABSTRACT: The genomic organization of two different types of 

satellite DNA sequences was analysed by means of fluorescence in 
situ hybridization (FISH) and pulsed-field gel electrophoresis (PFGE) in 
barley. Satellite HvTOl was detected at all chromosome ends except 
the long arms of chromosomes 2 and 7. The unrelated satellite pASl 
was found at all chromosome ends except the long arm of chromosome 7 and 
at two interstitial sites, both located on the long arm of chromosome 4 
on the standard karyotype. Southern and in situ hybridizations further 
indicate that pASl also occurs Interspersed in the barley genome. For 
most chromosome ends, the linear order of HvTOl and pASl could not be 
determined by in situ hybridization except at the short arms of 
chromosomes 2 and 6, where HvTOl is more distal than pASl. This is 
confirmed by PFGE analysis, HvTOl being frequently associated with the 
telomeric repeat but not pASl. Furthermore, we found that HvTOl occurred 
in clusters up to 1000 kb in size, whereas the pASl cluster had a maximum 
size of 500 kb. Sequence comparison revealed that both satellites are 
completely unrelated and differ considerably in their G + C contents. 
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ABSTRACT: The potential of microsatellite sequences as genetic 

markers in hexaploid wheat (Triticum aestivum) was investigated with 
respect to their abundance, variability, chromosomal location and 
usefulness in related species. By screening a lambda phage library, the 
total number of (GA)-n blocks was estimated to be 3.6 times 10-4 and the 
number of (GT)-n blocks to be 2.3 x 10-4 per haploid wheat genome. This 
results in an average distance of approximately 27 0 kb between these two 
microsatellite types combined. Based on sequence analysis data from 
7 0 isolated microsatellites, it was found that wheat 
microsatellites are relatively long containing up to 40 
dinucleotide repeats. Of the tested primer pairs, 36% resulted in 
fragments with a size corresponding to the expected length of the 
sequenced microsatellite clone. The variability of 15 
microsatellite markers was investigated on 18 wheat accessions. 
Significantly, more variation was detected with the microsatellite 
markers than with RFLP markers with, on average, 4.6 different alleles 
per microsatellite. The 15 PCR-amplif ied microsatellites were 
further localized on chromosome arms using cytogenetic stocks of Chinese 
Spring. Finally, the primers for the 15 wheat microsatellites were 
used for PCR amplification with rye (Secale cereale) and barley 
accessions (Hordeum vulgare, H. spontaneum) . Amplified fragments were 
observed for ten primer pairs with barley DNA and for nine primer pairs 
with rye DNA as template. A microsatellite was found by dot blot 
analysis in the PCR products of barley and rye DNA for only one primer 
pair. 
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ABSTRACT: Barley (Hordeum vulgare L.) telomeres were investigated by means 
of pulsed field gel electrophoresis (PFGE) and in situ hybridization. In 
situ hybridization showed that a tandemly repeated satellite 
sequence has a subtelomeric location, and is present at thirteen of the 
fourteen chromosome ends. PFGE revealed that this satellite 
sequence is physically close to the telomeric repeat. Pulsed field gel 
electrophoresis was then used for segregation analysis and linkage 
mapping of several telomeric and satellite loci in a segregating 
doubled-haploid population. The telomeric repeat displayed a 
hypervariable segregation pattern with new alleles occurring in the 
progeny. Eight satellite and telomeric sites were mapped on an 
restriction fragment length polymorphism (RFLP)-map of barley, defining 
the ends of chromosome arms 1L, 2S, 3L, 4S, 4L, 5S and 6. One 
satellite locus mapped to an interstitial site on the long arm of 
chromosome 3. The physical location of this locus was confirmed by in 
situ hybridization to wheat/barley addition line 3. 



12/7/5 (Item 5 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 1999 BIOSIS. All rts. reserv. 

08204861 BIOSIS NO.: 000094017134 

5S RIBOSOMAL GENE CLUSTERS IN WHEAT PULSED FIELD GEL ELECTROPHORESIS 
REVEALS A HIGH DEGREE OF POLYMORPHISM 

AUTHOR: RODER M S; SORRELLS M E; TANKSLEY S D 

AUTHOR ADDRESS: DEP. PLANT BREEDING BIOMETRY, CORNELL UNIV., 252 EMERSON 
HALL, ITHACA, N.Y. 14853. 

JOURNAL: MOL GEN GENET 232 (2). 1992. 215-220. 

FULL JOURNAL NAME: Molecular & General Genetics 

CODEN: MGGEA 

RECORD TYPE: Abstract 

LANGUAGE: ENGLISH 

ABSTRACT: The long-range structure of 5S rRNA gene clusters has been 

investigated in wheat (Triticum aestivum L. ) by means of pulsed field gel 
electrophoresis. Using aneuploid stocks, 5S rRNA gene clusters were 
assigned to sites on chromosomes IB, ID, 5B and 5D. Cluster sizes were 
evaluated and the copy number of 5S DNA repeats was estimated at 
4700-5200 copies for the short repeating unit (410 bp) and about 3100 
copies for the long repeat (500 bp) pier haploid genome. A comparison of 
wheat cultivars revealed extremely high levels of polymorphism in the 5S 
rRNA gene clusters. With one restriction enzyme digest all varieties 
tested gave unique banding patterns and, on a per fragment basis, 21-fold 
more polymorphism was detected among cultivars for 5S DNA compared to 
standard restriction fragment length polymorphisms (RFLPs) detected with 
single copy clones. Experiments with aneuploid stocks suggest that the 5S 



rRNA gene clusters at several chromosomal sites contribute to this 
polymorphism. A number of previous reports have shown that wheat 
cultivars are not easily distinguished by isozymes or RFLPs . The high 
level of variation detected in 5S rRNA gene clusters therefore offers the 
possibility of a sensitive fingerprinting method for wheat. 5S DNA and 
other macro-satellite sequences may also serve as hypervariable 
Medelian markers for genetic and breeding experiments in wheat. 
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ABSTRACT: Tomato [Lycopersicon esculentum] telomeres are composed of a 
terminal 7-base-pair tandem repeat and a closely linked 

162-base-pair subtelomeric repeat (TGRI) . Together, these repeats account 
for 2% of the total chromosomal DNA. Pulsed-field gel electrophoresis has 
been used to examine the long-range physical structure of these arrays in 
closely related varieties, and we report here that there arrays are 
undergoing heritable changes at a frequency as great as 2% per 
generation. Moreover, comparisons with other known hypervariable probes 
(e.g., human minisatellites and M13 sequences) revealed that 
telomeric sites are more variable than any other known region of the 
plant genome and can be used to distinguish closely related plant 
varieties (tomato and melon) [Cucumis melo] ) that are otherwise very 
similar at the DNA level. The fact that the polymorphisms are inherited 
in a mendelian fashion suggests applications in genetic mapping of 
telomeres and identification of varieties. 
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ABSTRACT: The macrostructure of the tomato telomeres has been investigated 
by in situ hybridization, genomic sequencing, and pulsed-field gel 
electrophoresis. In situ hybridizations with a cloned telomeric sequence 
from Arabdiopsis thaliana indicated that the telomeric repeat of tomato 



cross-hybridizes with that of Arabidopsis and is located at all 
telomeres. Bal31 digestion kinetics confirmed that the tomato telomeric 
repeat represents the outermost DNA sequence of each tomato chromosome. 
Genomic sequencing of enriched tomato telomeric sequences, using primers 
derived from the Arabidopsis sequence, revealed that the consensus 
sequence of the tomato telomeric repeat is TT (T/A) AGGG compared with the 
Arabidopsis consensus sequence of TTTAGGG. Furthermore, as shown by 
pulsed- field gel electrophoresis, the telomeric repeat of tomato is 
separated by not more than a few hundred kilobases from a previously 
described 162-base pair satellite DNA repeat of tomato (TGR I) at 
20 of the 24 telomeres. Together, these sequences are found in the 
heterochromatic terminal knob observed in pachytene chromosomes. 
Therefore, these two repeats determine the structure of 20 of the 24 
tomato chromosome ends over approximately 2% of the total chromosome 
length . 
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ABSTRACT: A karyotype of tomato mitotic chromosomes was constructed based 
on in situ hybridization to a 162 bp telomeric DNA repeat, TGRI . 
Variation in the spatial and quantitative distribution of this repeat 
creates distinct patterns for most of the chromosomes, which along with 
other morphological characteristics (i.e., length and arm length ratio), 
allow the identification of each of the 12 mitotic chromosomes of tomato. 
The structure and physical size of the TGRI clusters were further 
investigated by means of pulsed- field gel electrophoresis. Approximately 
30 hybridizing fragments were observed in the range of 25 to 1000 kb when 
high molecular weight DNA was digested with Bglll and probed with TGRI. 
The total molecular weight of these fragments is approximately 14 million 
bp, which is close to the estimated total length of TGRI in the genome 
(12.5 million bp) basedon genomic reconstruction experiments. The results 
suggest that most of the TGRI clusters consist of single, uninterrupted 
blocks of satellite DNA. Assignment of somatic chromosomes, 
identified by TGRI hybridization to the previously established tomato 
linkage gorups, were accomplished via in situ hybridization to mitotic 
spreads of primary trisomic lines. Using this information, we estimate 
the somatic length and DNA content of each of the tomato chromosomes and 
chromosome arms. 
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ABSTRACT: The major families of repeated DNA sequences in the genome of 
tomato (Lycopersicon esculentum) were isolated from a sheared DNA 
library. One thousand clones, representing one million base pairs, or 
0.15% of the genome, were surveyed for repeated DNA sequences by 
hybridization to total nuclear DNA. Four major repeat classes were 
identified and characterized with respect to copy number, chromosomal 
localization by in situ hybridization, and evolution in the family 
Solanaceae. The most highly repeated sequence, with approximately 77,000 
copies, consists of a 162 bp tandemly repeated satellite DNA. This 
repeat is clustered at or near the telomeres of most chromosomes and also 
at the centromeres and interstitial sites of a few chromosomes. Another 
family of tandemly repeated sequences consists of the genes coding for 
the 45 S ribosomal RNA. The 9.1 kb repeating unit in L. esculentum was 
estimated to be present in approximately 2300 copies. The single locus, 
previously mapped using restriction fragment length polymorphisms, was 
shown by in situ hybridization as a very intense signal at the end of 
chromosome 2. The third family of repeated sequences was interspersed 
throughout nearly all chromosomes with an average of 133 kb between 
elements. The total copy number in the genome is approximately 4200. The 
fourth class consists of another interspersed repeat showing clustering 
at or near the centromeres in several chromosomes. This repeat had a copy 
number of approximately 2100. Sequences homologous to the 45 S ribosomal 
DNA showed cross-hybridization to DNA from all solanaceous species 
examined including potato, Datura, Petunia, tobacco and pepper. In 
contrast, with the exception of one class of interspersed repeats which 
is present in potato, all other repetitive sequences appear to be limited 
to the crossing-range of tomato. These results, along with those from a 
companion paper (Zamir and Tanksley 1988), indicate that tomato possesses 
few highly repetitive DNA sequences and those that do exist are evolving 
at a rate higher than most other genomic sequences. 
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ABSTRACT: Species-specific highly repeated DNA sequences can be used to 
screen the progeny of protoplast fusions combining different species. 
Such probes are easy to clone and can be detected by fast methods, e.g., 
hybridization to total genomic DNA. Furthermore, due to their high copy 
number, hybridization signals are strong and represent more than one 
locus, unlike isozymes or resistance markers. After cloning and screening 
for species-specific DNA sequences we characterized the highly repeated 



DNA sequences of the solanaceous species Solanum acaule and Lycopersicon 
esculentum var. "gilva". DNA sequencing and hybridization revealed a 
prominent, tandemly arranged satellite DNA repeat of 162 bp in 
Lycopersicon esculentum and a different satellite repeat of 18 3 bp, 
also tandemly organized, in Solanum acaule. Each repeat is absent in the 
respective other species. Therefore, we have used these DNA repeats as 
markers to distinguish regenerated interspecific somatic hybrids from the 
respective fusion partners. These hybrids were clearly identified by 
Southern hybridization and dot-blot assays to the respective 32P-labelled 
satellite DNA. 
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ABSTRACT: Anqther satellite DNA repeat (type IV) in the genome of 

Cucumis sativus (cucumber) was found and investigated with respect to DNA 
sequence, methylation, and evolution. This satellite shows a repeat 
length of 360 bp and a GC-content of 47%. The repeats of type IV are 
highly conserved among each other. Evidence for CG and CNG methylation is 
presented. By comparison to the previously described satellites (type 
I/II and type III) from cucumber, it is evident that this repeat is 
created by an insertion of a 180 bp DNA sequence similar to type I-III 
into antoher DNA sequence (or vice versa), and subsequent amplification 
forming a new satellite repeat. The different satellites of the 
type I/II, type III, and the 180 bp insert of type IV show a sequence 
homology of 60%-70%, indicating that the complex satellite DNA of 
cucumber is originated from a common progenitor by mutation, additional 
insertion, and amplification events. Copies of a sequence similar to a 
part of type IV are present in the genome of the related species Cucumis 
melo (melon) , 
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ABSTRACT: The At-rich highly repeated satellite DNA of Cucurbita pepo 
(zucchini) and Cucurbita maxima (pumpkin) were cloned and their DNA 
structure was investigated, DNA sequencing revealed that the repeat 
length of satellite DNA in Cucurbita pepo is 349-352 base pairs. 
The percentage of AT-base pairs is about 61%. This satellite is 
highly conserved in restriction enzyme pattern and DNA sequence; sequence 
heterogeneity is about 10%. In contrast, the satellite DNA of 
Cucurbita maxima has a repeat length of 168-169 base pairs. This 
satellite is also rich in AT-base pairs (64%), existing in at least 
three different variants as revealed by restriction enzyme analysis and 
DNA sequencing. The sequence heterogeneity between these variants is 
about 15%. The two satellite DNAs showed no cross-hybridization to 
each other and sequence homology is only limited. Nevertheless, we found 
in the C. pepo genome a high amount of sequences resembling the 
satellite of C. maxima. In contrast, the satellite repeat of 
C. pepo is found in the C. maxima DNA only in a few copies. These 
observations were discussed with respect to satellite DNA evolution 
and compared to the data received from monocotyledonous species. 
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ABSTRACT: The highly repeated satellite DNA of Cucumis sativus 

(cucumber) represents about 20-30% of the total nuclear DNA. We have 
characterized the main elements of the enriched satellite DNA by 
restriction enzyme analysis, cloning, DNA sequencing, and DNA 
hybridization. About 85% of the satellite DNA composed of three 
types. Type I has, a repeat length of 182 bp and a GC content of 47%. Type 

II is distinguished by a single base pair from type I; therefore type II 
must be referred to as a variant of type I. Type III, however, has an 
overall homology of only 59% to types I and II. The repeat length is 177 
bp and the GC content is 53% for type III repeats. The molar ratio is 
about 4:1:2.5 among types I-III, respectively. Higher-order sequence 
organization was analyzed by hybridization with cloned type I and type 

III elements. The data indicate that in the cucumber genome types I/II 
and III DNA are organized as two separated satellites. Type I-III repeats 
of Cucumis sativus are not homologous to the main satellite of the 
closely related melon species Cucumis melo. However, there are DNA 
sequences present in a low amount in cucumber satellite DNA with 

some degree of homology to the main 352™bp-repeats in Cucumis melo. We 
discuss a model for the evolution of satellite DNA in the Cucumis 
species: From a common progenitor the two species have amplified 
different sequences of satellite DNA during evolution. Restriction 
enzyme analysis of cucumber satellite DNA with differently 
methylation-sensitive enzymes (Hpa II and Msp I) reveals that C 
methylation at both position of the -CCGG-recognition site is possible 
and for the most part does occur; however, in some repeats of the type 
I/II only the inner cytosine is methylated. 
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A telomere-associated tandemly repeated DNA sequence of tomato, TGR I, 
has been used to map telomeres on the tomato RFLP linkage map. Mapping was 
performed by monitoring the segregation of entire arrays of TGR I from a 
segregating F2 population using pulsed-field gel electrophoresis (PFGE) . 
With this strategy, four telomeres have been mapped to the ends of the 
short arm of chromosomes 9 and 12 and the long arms of chromosomes 5 and 
11, using a saturated RFLP map of tomato containing approximately 1000 RFLP 
markers. In all four cases, the TGR I locus maps to the end of the 
chromosome, and the distance between the most distal single-copy RFLP 
marker and the telomeric TGR' I locus was between 1.6 and 9.6 cM. This 
indicates that the region close to the telomeres does not show an excessive 
rate of recombination compared to other regions of the genome and that the 
RFLP map of tomato is essentially complete and covers the entire genome for 
all practical purposes. Additionally, the mapping technique presented here 
should be generally applicable to the mapping of other tandemly repeated 
DNA sequences . 
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Pulsed-field gel electrophoresis was used to study the variability of 
clustered tandemly repeated sequences in barley. Twelve spring barley 
cultivars were investigated with a heterologous 5S DNA probe and the 118 
base pair barley satellite DNA probe HVT01. On a per fragment basis, 
the 5S probe was 5 times and the barley satellite probe 6.7 times 
more variable than single- or low-copy RFLP markers, demonstrating their 
usefulness for cultivar distinction. 
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Tomato telomeres are composed of a terminal 7 -base-pair tandem 
repeat and a closely linked 162-base-pair subtelomeric repeat (TGRI) . 
Together, these repeats account for 2% of the total chromosomal DNA. 
Pulsed-field gel electrophoresis has been used to examine the long-range 
physical structure of these arrays in closely related varieties, and we 
report here that these arrays are undergoing heritable changes at a 
frequency as great as 2% per generation. Moreover, comparisons with other 
known hypervariable probes (e.g., human minisatellites and M13 
sequences) revealed that telomeric sites are more variable than any other 
known region of the plant genome and can be used to distinguish closely 
related plant varieties (tomato and melon) that are otherwise very similar 
at the DNA level. The fact that the polymorphisms are inherited in a 
mendelian fashion suggests applications in genetic mapping of telomeres and 
identification of varieties. 



